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Stratified-Charge Engines

Stratified-charge engines can be classified according to the method
used to achieve stratification of the fuel-air mixture. Although diesel
engines incorporate charge stratification, this discussion is limited
to spark-ignition engines.

The stratified-charge spark-ignition engines on the road today use
a prechamber to separate the rich mixture (where combustion is initiated)
from the remaining lean mixture.  The fuel requirements of these engines
are not significantly different from those of the spark-ignition engines
already discussed.

Stratified-charge engines in which fuel is injected into an undi-
vided combustion chamber have the potential for tolerating a wider range
of fuel properties than other spark-ignition engines, however.  There
are two distinct types of engines in this direct-injection category,
described next. Neither is available to the public in production automo-
biles.

Direct-Injection Stratified-Charge (DISC) Engine (PROCO)

In the PROCO ("programed combustion") engine undergoing development by
the Ford Motor Company, the fuel is injected halfway through the com-
pression stroke into a high-intensity swirl set up during the air-intake
stroke, and the fuel-air mixture ends up (toward the end of the compres-
sion stroke) in a cup in the piston where it is ignited. With the rela-
tively high turbulence in the fuel-air mixture, it burns rather quickly
and, as a result, detonation (knocking) does not occur at the compression
ratios at which it begins to be a problem in conventional spark-ignition
engines. Instead of using this feature to lower the octane requirement
of the engine, the PROCO engine takes advantage of it by raising the
compression ratio to about 11:1, thereby increasing the power output
for a given engine displacement and increasing the efficiency of energy
use.

The other fuel property requirements for this engine are about the
same as for other direct-injection spark-ignition engines.

Direct-Injection Stratified-Charge (DISC) Engine (Texaco)

This engine has been undergoing development by Texaco (and others) for
more than 30 years. A high-velocity air swirl set up in the cylinder
during induction persists through the compression stroke and, as the
piston nears top center, is compressed into a cup in the piston. When
fuel is injected into the air (in the same direction as the swirl), a
combustible mixture forms almost immediately at the edges of the spray
where ignition is initiated (by a spark gap located just downstream of
the fuel nozzle).